Differential Selection on Carotenoid Biosynthesis Genes as a Function of Gene Position in the Metabolic Pathway: A Study on the Carrot and Dicots by J. Clotault et al.
Differential Selection on Carotenoid Biosynthesis Genes as a
Function of Gene Position in the Metabolic Pathway: A Study
on the Carrot and Dicots
Submitted by Emmanuel Lemoine on Thu, 02/12/2015 - 13:07
Titre Differential Selection on Carotenoid Biosynthesis Genes as a Function of GenePosition in the Metabolic Pathway: A Study on the Carrot and Dicots
Type de
publication Article de revue
Auteur Clotault, Jérémy [1], Peltier, Didier [2], Soufflet-Freslon, Vanessa [3], Briard,Mathilde [4], Geoffriau, Emmanuel [5]
Editeur Public Library of Science
Type Article scientifique dans une revue à comité de lecture
Année 2012
Langue Anglais
Date 2012/06/18
Numéro 6
Pagination e38724
Volume 7
Titre de la
revue PLoS ONE
Résumé en
anglais
BackgroundSelection of genes involved in metabolic pathways could target them
differently depending on the position of genes in the pathway and on their role in
controlling metabolic fluxes. This hypothesis was tested in the carotenoid
biosynthesis pathway using population genetics and
phylogenetics.Methodology/Principal FindingsEvolutionary rates of seven genes
distributed along the carotenoid biosynthesis pathway, IPI, PDS, CRTISO, LCYB,
LCYE, CHXE and ZEP, were compared in seven dicot taxa. A survey of deviations
from neutrality expectations at these genes was also undertaken in cultivated carrot
(Daucus carota subsp. sativus), a species that has been intensely bred for carotenoid
pattern diversification in its root during its cultivation history. Parts of sequences of
these genes were obtained from 46 individuals representing a wide diversity of
cultivated carrots. Downstream genes exhibited higher deviations from neutral
expectations than upstream genes. Comparisons of synonymous and nonsynonymous
substitution rates between genes among dicots revealed greater constraints on
upstream genes than on downstream genes. An excess of intermediate frequency
polymorphisms, high nucleotide diversity and/or high differentiation of CRTISO,
LCYB1 and LCYE in cultivated carrot suggest that balancing selection may have
targeted genes acting centrally in the pathway.Conclusions/SignificanceOur results
are consistent with relaxed constraints on downstream genes and selection targeting
the central enzymes of the carotenoid biosynthesis pathway during carrot breeding
history.
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